The incidence of acute leukemia during pregnancy is extremely rare, and often it is not easy to differentiate it from other diseases associated with pregnancy such as sepsis or hemorrhage. Pregnancy itself is not known to affect the natural course of leukemia; however, complications of leukemia like anemia, infections, and coagulopathy can adversely influence both the fetus and the mother. In this case, a pregnant patient misdiagnosed with septic shock and severe leukocytosis was correctly diagnosed with acute myeloid leukemia after surgical delivery.
The occurrence of leukemia during pregnancy is very rare with a frequency of one in 75,000-100,000 pregnancies. [1, 2] Being diagnosed with a cancer like leukemia pose tough challenge for pregnant women. And the diagnosis itself is a tough task for physicians because diagnostic practices become much complicated for blood cancer, compared with mainstream practices performed for solid cancers. [3] Leukemia during pregnance is manifested by ambiguous symptoms, including fatigue, systematic purpura, hemorrhage, shortness of breath, myeloproliferative disorder, unexplained anemia and platelet decrease. [4] Leukemia is therefore difficult to correctly diagnose in normal pregnancy follow-up. Nonetheless, diagnostic technology is evolving fast, contributing to the discovery of a new type of myeloproliferative cancer associated with pregnancy and its increasing trend. [5] Also, pregnant patient and her unborn baby can be successfully managed with antitumor therapy and induction birth, depending on gestational age.
As pregnancy does not affect the outcome of leukemia, termination of pregnancy is not medically required. [6, 7] However, decreased platelets, anemia and low white blood cells (WBC) may lead to hemorrhage, infection and disturbances of oxygen and nutrition supply to the fetus, increasing the risks of miscarriage, fetal mortality, preterm labor and low birth weight. [8] Immediate chemotherapy and induction are therefore performed for the management of leukemia during pregnancy. Because belated treatment would result in a short survival time of less than 3 months, there is a need to prioritize timely treatment, [9] and a prompt diagnosis is crucial.
While acute leukemia diagnosed during pregnancy is rare, a case of acute leukemia diagnosed in pregnant woman just after delivery seems rarer. We present a case of acute myeloid leukemia (AML) diagnosed in a pregnant intensive care unit (ICU) patient who had undergone an emergency cesarean delivery (ECD) due to suspected sepsis and acute pulmonary embolism (PE) and review the relevant literature.
CASE REPORT
A 33-year-old pregnant woman with gestational age of 32 weeks and 5 days admitted to the hospital because of a 2-week history of heat sensation, shortness of breath and chest pain.
Chest discomfort became severe a day before admission with a decrease in consciousness, forcing the patient to vist the closest hospital where the patient's hemoglobin was 6.2 g/dl, compared with the previous value of 11.9 g/dl (at gestational age of 8 weeks 2 days ). The patient was then transferred to out hospital.
The patient had a history of appendectomy and three previous vaginal births with no other personal or family history. On admission, the patient showed height of 160 cm, weight of 70 kg, blood pressure of 133/82 mmHg, pulse rate of 126 bpm, respiration rate of 30 bpm, temperature of 38.6℃ and SpO2 of 82%.
The patient received oxygen via nasal prong at 5 L/min. In addition to acute distress, shortness of breath and heat sensation, the patient complained pressured-induced pain in the costovertebral angle. 57.0 mmHg. Proteinuria was also found in urine test. Chest radiography obtained in the emergency room showed a large cardiac silhouette, pleural effusion and atelectasis ( Fig. 1 . With exacerbating breathing difficulties and chest discomfort, a loss of consciousness lasted, all of which raised a strong suspicion of PE and sepsis. As we decided that the fetus is supplied with insufficient oxygen in the patient's condition, we arranged an ECD for the patient in the Obstetric Unit. After propofol and uxamethonium chloride were infused, anesthesia was induced using rapid sequence induction, followed by rocuronium induction and sevoflurane-remifentanil induction. Central venous catheter and radial artery cannulation were inserted to facilitate fluid and blood pressure monitoring and blood infusion during surgery.
As the use of carbetocin and oxytocin failed to cause uterus contraction, uterine tamponade was created using the Bakri balloon.
The patient gave birth to a baby boy weighing 1775.0 gm with Apgar scores of 1.3 and 5.4. After being intubated, the baby was transferred to the Newborn ICU. During surgery, the patient was given phyiological saline of 850 ml, hydroxyethyl starch (Volulyte 6%™, Fresenius-kabi Korea) of 1,000 ml and concentrated red blood cells of 750 ml and maintained urine output at 100 ml/h and blood loss of 800 ml. Total surgery time was 95 min and total anesthesia time was 120 min. After surgery, the patient was transferred to the ICU for further diagnosis, postoperative management and hemodynamic stabilization. scan obtained after ICU admission revealed atelectasis in both lungs along with pleural effusion in small amounts, PE was not deteted (Fig 2) . Transthoracic echocardiography showed no abnormal findings. We also reduced the dose of norepinephrine and discontinued it 3 days after the initial infusion, and the patient maintained normal blood pressure. However Abdominal radiography, taken because of continued abdominal bloating and pain after surgery, showed that small intestine is completely blocked (Fig. 3a) . Contrast-enhanced CT scanning of the abdomen/pelvis was also performed but no blocked intestine was detected although paralytic intestinal obstruction was suspected (Fig. 3b) . We administered erythromycin lactobionate and metoclopramide HCL for the management of paralytic intestinal obstruction and arranged the patient to resume her diet.
However, her had watery diarrhea, making us to suspect pseudomembranous gastroenteritis and perform a difficile toxin test.
The test result was however negative. [12] reported the occurrence of bacteremia was 7.5 per 1,000 pregnant women and the incidence of sepsis in patients with bacteremia to be 10%. In the early stages, ambiguous signs and symptoms of sepsis can be mistaken for cardiopulmonary and immunodetection changes associated pregnancy, particularly in the early stages of sepsis. Generally, sepsis cause flu-like symptoms with fever as the major symptom in many cases, although symptoms can be varied by affected organs. Women with sepsis tend to develop hypothermia. Because sepsis affects unborn baby as well, prompt diagnosis is important. [11, 12] In addition to sepsis, pulmonary complications are considered difficult to diagnose during pregnancy., demanding a thorough understanding of physiological changes of respiratory system and multifaceted approaches in order to achieve successful maternal-fetal outcome. [13] During pregnancy, breathing capacity and tidal volume significantly increase by 30% to 50% and total forced vital capacity, preliminary forced expiratory volume and residual volume decreases. But respiration rate does not increase. The residual volume significantly decreases by 20%
during the third trimester of pregnancy, which is one of the most significant physiological changes of respiratory system caused by the rising diaphragm due to expansion of the uterus. [14, 15] PE, one of pulmonary complications, is defined as an obstruction of more than one artery and caused by thrombus or blood clot deeply embedded in the veins in the lower limbs. PE can develop in the third trimester of pregnancy and more frequently develops after delivery. [17, 18] which disturbs the diffusion of oxygen and carbon dioxide.
When oxygen levels drop, hypoxia rapidly occurs, exposing the mother and baby to a lack of oxygen and causing adverse effects. [13] In this paper, AML was diagnosed in a pregnant patient who had a preterm birth via ECD in the third trimester of pregnancy.
The patient showed no abnormal findings in routine prenatal Pressure-induced pain occurred in 71% of patients with IO.
when their stomach was touched. Abnormal peristalsis movement was observed in 55% of patients with IO, and abdominal radiography is widely used to diagnose IO. [19] In this paper, because the patient suffered from paralytic IO during the entire hospitalization period, we saw it as a complication of surgery or leukemia.
Caligiuri et al. [8] reviewed 350 case reports describing leukemia during pregnancy and reported that 72 cases out of 350 were diagnosed during the first pregnancy, and 44 of these cases had AML. Reynoso et al. [20] reported 58 cases of leukemia diagnosed during pregnancy for 10 years. Of 58 cases, 75% developed leukemia in the 2nd or 3rd trimester of pregnancy, and about half of them was diagnosed with AML. The earlier diagnosis of leukemia during pregnancy leads to the worse prognosis in the perinated period. That is because leukemia in the early stage of pregnancy causes anemia in the mother, disseminated intravascular coagulopathy and changes in WBCs, which in turn result in disorder in blood flow and exchange of oxygen and nutrients as well. [7] In addition, the combined use of chemotherapy drugs reportedly increases fetal growth disorder, fetal mortality, perinatal mortality and congenital malformed baby. However, the relationship between chemotherapy and these risk factors is not clear. [6] Even though the frequency of AML during pregnancy is very low, its effects on the maternal and fetal conditions are critical when treatment is delayed or inappropriate, enabling the mother to lose a chance to treat leukemia or reach remission. Timely treatment is therefore vital. To decide timing for treatment, diagnosis is prerequisite; however differential diagnosis is very unpleasant process for pregnant women. Once blood test results
show abnormal findings suggesting leukemia in pregnant women, blood cancer examination and diagnostic approach should be not ignored in any circumstances. With technological advances in management of perinatal pregnancy and immature babies, the maternal and fetal outcomes in pregnant patients diagnosed with leukemia are expected to improve.
